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i BSTRACT 

This  r e p o r t  p resents  the  f l i g h t  r e s t r i c t i o n s  f o r  t h e  Scout Launch Vehicle. 
r e s t r i c t i o n s  a r e  observed f o r  p r e f l i g h t  mission Flanning and launching of o r b i t a l ,  
r een t ry  and probe payloads. 
stage conf igura t ions  u t i l i z i n g  a motor stack cons i s t ing  of t h e  Algo l  I1 o r  I11 on 
f i rs t  s tage,  Csstor  I1 on second s tage,  X-259 on t h i r d  s tage,  X-258 o r  IW4S on 
fou r th  s t age  and BE-3 on f i f t h  stage.  The r e s t r i c t i o n s  ere presented for  t h e  34- 
inch ?iameter hea t sh ie lds  w i t h  nose a t  s t e t i o z  -25 end -40 rnd k inch diameter  
hea t sh ie ld  with nose a t  s t a t i o n  -45 f o r  launches from Wallops I s land ,  t h e  Western 
Test Range and San Marco sites. The f l i g h t  r e s t r i c t i o n s  include Launch Wind 
Res t r i c t ions ,  Staging Constraints ,  Guidance Programmer Limitat ions and Timer 
Sequencing, and Coast Time Capabili ty.  

Ti?ese 

They a r e  presented f o r  t h e  Scout fou r  and f ive  

- 
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1.0 INTRODUCTION 01 
The purpose of t h i s  report is t o  present  i n  one document t h e  

r e s t r i c t i o n s  which a r e  imposed i n  t h e  p r e f l i g h t  mission planning and 

launch of the  Scout Vehicle. These r e s t r i c t i o n s  have previously been 

documented i n  r epor t s ,  DIR's and i n t e r n a l  memos. Eech r e s t r i c t i o n  o r  

l i m i t a t i o n i s  presented with a brief explana t ion  of  t h e  reason f o r  t h e  

r e s t r i c t i o n  and t h e  source documentation of t h e  information i f  it is 

ava i l ab le .  

Ihe f l i g h t  r e s t r i c t i o n s  are  presented i n  ca t egor i e s  inc luding  

Launch Wind Res t r i c t ions ,  Staging Cons t ra in ts ,  P i t ch  Program Limitat ions,  

Timer Sequencing, and Coasting Capabi l i ty .  The r e s t r i c t i o n s  presented 

are for t h e  Scout four and five s tage  conf igura t ions  u t i l i z i n g  a 34-inch 

diameter hea t sh ie ld  with nose a t  s t a t i o n  -25 or -40 o r  a k - i n c h  diameter 

with nose a t  s t a t i o n  -45. The Scout motor s t a c k  includes Algc l  I1 o r  I11 

on first s tage ,  Castor I1 on second s tage ,  X-259 on t h i r d  s tage ,  x-258 or 

FW4S on fou r th  s tage ,  and BE-3 on f i f t h  s tage .  

\ 

I f ,  for any reason, exceeding t h e  r e s t r i c t i o n s  noted h e r e i n  is 

contemplated i n  t h e  design of a p a r t i c u l a r  t r a j e c t o r y ,  t h e  Chief P ro jec t  

Engineer - Scout is t o  be no t i f i ed  immediately. 
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2.0 VEXICI;E FLIGHT RESTRICTIONS 

2.1 Launch Wind Res t r i c t ions  

Wind r e s t r i c t i o n s  f o r  launching of t h e  Scout Vehicle include 

su r face  winds for  r a i s i n g  and launching t h e  vehic le ,  winds a t  9,000 t o  

12,000 feet a l t i t u d e s  based on con t ro l  a u t h o r i t y  l i m i t a t i o n s ,  and winds 

a t  27,OOO t o  45,000 f e e t  based on maximum al lowable bending mcments. 

2.1.1 Surface Wind - The sur face  wind s h a l l  not exceed 35 knots 

for  t h e  launching of a Scout Vehicle (Reference 1). The maximum al lowable 

su r face  wind f o r  e r e c t i n g  t h e  Scout Vehicle on t h e  launcher is  43.5 knots  

f o r  t h e  WTR, San &rco  and W d l o p s  I s land  Mark I1 launchers.  This i n fo r -  

mation i s  based on launcher  s t r u c t u r a l  design (References 2 and 3). 

2.1.2 Upper Level Winds - Wind r e s t r i c t i o n s  a t  t h e  upper a l t i -  

tude  l e v e l s  a r e  determined f o r  each mission dur ing  the p r e f l i g h t  planning. 

These include wind r e s t r i c t i o n s  due t o  c o n t r o l  a u t h o r i t y  and those  due t o  

a l lowable f l i g h t  bending moments. 

a u t h o r i t y  usua l ly  occur a t  t h e  9,000 t o  12,000 feet a l t i t u d e  l e v e l  and 

are based on t h e  spec i f i ed  minimum c o n t r o l  su r f ace  d e f l e c t i o n  a u t h o r i t i e s  

of' +18.5 degrees (Reference A ) .  

which l i m i t s  t h e  yaw c o n t r o l  surfece d e f l e c t i o n  t o  + 15  degrees.  

ing  is not used with Algol I11 configurat ions.  

moments occur a t  a l t i t u d e s  between 27,000 and 45,000 feet. 

are ca l cu la t ed  a t  27,000, 35,000, and 45,000 f e e t  and for f a i l * w e  p r o b a b i l i t i e s  

me wind r e s t r i c t i o n s  due t o  c o n t r o l  

Yaw l i m i t i n g  i s  used on Algol I1 v e h i c l e s  - 
Yaw l i m i t -  - 

F l i g h t  c r i t i c a l  bending 

Wind r e s t r i c t i o n s  

of 0.1, 0.01, 0.001. 

2.2 Stag ing  Cons t ra in ts  

The s t ag ing  of the  Scout launch veh ic l e  is  r e s t r i c t e d  based 

on previous s t age  predic ted  performance v a r i a t i o n  and c o n t r o l  system cap- 

ture capab i l i t y .  The c o n s t r s i n t s  on second, t h i r d ,  f o u r t h  and f i f t h  s t a g e  

i g n i t i o n  and hea t sh ie ld  e j e c t i o n  a r e  presented i n  t h e  fol lowing paragraphs. 
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2.2.1 Second Stage Igni t ion  - The separa t ion  of t h e  first s t e p  

from t h e  second s t age  is  l imi t ed  by two condi t ions.  Second s t a g e  igni-  

t i o n  s h a l l  not  be aommanded p r io r  t o  (1) 4 seconds a f t e r  t h e  predicted 

Algol I1 chamber press’xre has reduced t o  40 ps ia  during t a i l - o f f  and 

(2) a reduct ion  of predicted nominal dynamic pressure  t o  t h e  value 

1, 
i. 

spec i f i ed  i n  Table 2.1.1. 

Ihe l i m i t  based on predicted Algol I1 chamber pressure i s  t h a t  

requi red  t o  insure  t h a t  t h e  23-000356 Auto Destruct  pressure switches a r e  

open (40 ps i a  minimum) when f i r s t  s t a g e  separa t ion  occurs  t o  prevent 

inadver ten t  au todes t ruc t .  For missions r equ i r ing  ear l ier  second s t a g e  

i g n i t i o n ,  t h e  23-000356 Auto Destruct pressure  switch c m  be s p e c i a l l y  

modified t o  provide switch opening a t  chamber pressures  up t o  80 psia .  

A 4 second margin must be added t o  t h i s  l e v e l  t o  allow for  v a r i a t i o n s  i n  

Algol I1 motor burning c h a r a c t e r i s t i c s .  

.-.. For Algol I11 first s t age  motors t h e  l i m i t  h a s  not y e t  been completely 

def ined.  Therefore, second s tage  i g n i t i o n  s h a l l  not be commanded before  

\ predic ted  burnout without consent of t h e  Scout Chief P ro jec t  Engineer. 

!The dynamic pressure  l i m i t  is based on t h e  a b i l i t y  of t h e  second 

s t a g e  c o n t r o l  system t o  capture  the  veh ic l e  with a p robab i l i t y  of 99.5 

percent  (95 percent confidence) (References 5, 14, 15 and 16). Tne pre- 

d i c t e d  angle  between commanded pi tch a t t i t u d e  and t h e  f l ight path (Qc - 7 )  
s h a l l  be between 0 and -1.5 degrees a t  second s t age  i g n i t i o n .  

2.2.2 Heatshield Ejec t ion  - The hea t sh ie ld  s h a l l  be e j e c t e d  during 

t h e  second s t age  coas t  period when t h e  dynamic pressure  is  less than  10 

psf. This is based on hea t sh ie ld  sepa ra t ion  ana lyses  presented i n  Reference 

6. 

s t age  burnout. 

It s h a l l  not be e j ec t ed  p r i o r  t o  3.3 seconds af ter  predicted second 

Many payloads impose f u r t h e r  r e s t r i c t i o n s  on t h e  time of 

hea t sh ie ld  e j e c t i o n  by l i m i t i n g  t h e  uncovering a l t i t u d e .  
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TABLE 2.1-1 

DYNAMIC PRESSURE RESTTiICTIONS AT SECOND STAGE I G N I T I O N  
A W L  I1 OR 111, CASTOR 11, X-259, X-258 OR F’W-kS, BE-3 

j FIRST STG 
MOTOR 

Algol I1 

Algol I1 

Algol I1 

Algol I1 

Algol I1 

Algol I1 

Algol I1 

Algol I1 

Algol I1 
‘\ 

Algol I11 

Algol I11 

Algol I11 

Algol I11 

Algol I11 

Algol I11 

Algol 111 

Algol 111 

Algol I11 

HEATSHIELD 

341-25 

34/-25 

34/-25 

341-40 

341-40 

341-40 

421-45 

421-45 

e / - 4 5  

34/-25 

341-2 5 

34/-25 

341-40 

341-40 

341-40 

42/-45 

e / - 4 5  

k / - 4 5  

LAUNCH 
SITE 

Wallops & WTR 

Wallops & WTR 

San Marco 

Wallops & WTR 

Wallops & WTR 

San Yarco 

Wallops & WTR 

Wallops & WTR 

San Marco 

Wallops & WTR 

Wallops & WTR 

Sen Marco 

Wallops & WTR 

Wallops & WTR 

San Marco 

Wallops & WTR 

Wallops & WTR 

San Marco 

DEADBANDS 

O r b i t a l  

Reentry 

O r b i t a l  

O r b i t a l  

Reentry 

O r b i t a l  

O r b i t a l  

Reentry 

O r b i t a l  

O r b i t a l  

Reentry 

O r b i t a l  

O r b i t a l  

Rzentry 

O r b i t a l  

O r b i t a l  

Reentry 

O r b i t a l  

DYNAMIC PRESSURE 
L I M I T  (PSF) 

80 

65 

14 5 

70 

55 

1 2 5  

50 

40 

Notes (1) l’bese dynamic pressure r e s t r i c t i o n s  r e q u i r e  t h a t  t h e  p i t c h  
program f o r  t h e  nominal t r a j e c t o r y  be designed such t h a t  (0c -Y)  is 
between 0 and - l . 5 O  a t  second stage i g n i t i o n .  

Wallops I s l a n d  and WTR r e t r i c t i o n s  a r e  based on t h e  most 
severe wind (Wallops December). 
can be r a i s e d  somewhat depending upon t h e  p a r t i c u l a r  mission. 

- 
(2) 

For sumaer lacncnes t h e  r e s t r i c t i o n s  
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2.2.3 Third Stage Igni t ion  - The t h i r d  s t a g e  s h a l l  be ign i t ed  - 
when t h e  dynamic pressure  is  less  than  10 psf t o  a l low t h e  t h i r d  s t a g e  

c o n t r o l  system to capture  t h e  vehicle  (Reference 5 ) .  

product of angle  of a t t a c k  and dynamic pressure  ( s a )  a t  t h i r d  s t age  

i g n i t i o n  s h a l l  be 5 degrees- lb/f t  

be ign i t ed  eny sooner than 5 seconds a f te r  predicted second stage burnout 

The predic ted  
\ 
\, 

- 2  or less. The t h i r d  stage s h a l l  no t  

or sooner than 1.7 seconds a f t e r  the event which i n i t i a t e s  hea t sh ie ld  

e j e c t i o n ,  a c t i v a t e s  "C" s e c t i o n  boost cont ro ls ,  and i g n i t e s  t h e  t h i r d  

s t a g e  squib. 

the second stage coas t  t i m e  c apab i l i t y  (Sec t ion  2.4). 

The maximum time of t h i r d  stage i g n i t i o n  i s  l i m i t e d  by 

2.2.4 Fourth Stage Separation and I g n i t i o n  - The four th  s t a g e  

may no% be separated from t h e  t h i r d  s t e p  any sooner than 1.5 seconds 

after sp in  motor i g n i t i o n  t o  a l l o w  f o r  sp in  motor burnout. R e s t r i c t i o n s  on sp in  

motor i g n i t i o n  are presented i n  P a r a a a p h  2.3.4. A t  sp in  motor i g n i t i o n  

a de l ay  i n i t i a t o r  is  a c t i v a t e d  which i g n i t e s  t h e  fourth stage motor a n  

average of 6.35 seconds later. The to l e rance  range of t h e  de lay  i n i t i a t o r  

is - +0.85 seconds from t h e  average value.  me minimum a 1  'i owable t i m e  f o r  

f o u r t h  s t a g e  i g n i t i o n  i s  1.75 seconds a f t e r  s epe ra t ion  i n  order t o  al low 

an  adequate separa t ion  d i s t a n c e  of 5 1  inches (Reference l j ) .  

2.2.5 F i f t h  Stage Ign i t ion  - F i f t h  s t a g e  i g n i t i o n  occurs  one 

second a f t e r  separat ion.  On t he  Scout s tandard f ive s t a g e  conf igura t ion ,  

a timer c a r r i e d  on f i f t h  s t age  is  s t a r t e d  a t  fourth s t a g e  i g n i t i o n  by a 

pressure  switch. The earliest  time f o r  f i f t h  s t a g e  sepa ra t ion  from t h e  

fourth s t age  i s  40 seconds a f t e r  fou r th  s t a g e  ign i t i on .  

times t h e  t imer  can be s e t  only in 10 second increments r e l a t i v e  t o  fourth 

stege ign i t ion .  

timer r e s t r i c t i o n s  b u t  not  l e s s  then 20 seconds a f t e r  f i f t h  stage separa t ion .  

For longer  coas t  

F i f t h  stage despin (op t iona l )  can occur w i t h  t h e  same 
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If despin i s  not  used, payload separat ion may occur a t  t h i s  time. 

If despin i s  used, payload separat ion may be accomplished 10'seconds 

after despin (Reference 7) . 
2.3 

2.3.1 Guidance Timer  and Programmer Limitat ions - The guidance 

Guidance Program Limitations and Timer Sequencing 

timer i s  i n i t i a t e d  by a lanyard p u l l  epproxinately 0.03 second a f t e r  

l i f t - o f f .  The timer h a s  28 channels with channels 23 and 26 a s  spare 

channels. 

n?e guidance system programmer is  designed t o  to rque  t h e  p i t c h  

and/or yaw gyro a t  a constant  r a t e .  There i s  a c a p a b i l i t y  of programming 

10 unique rates.  Each change i n  ra te  r e q u i r e s  a . t imer  function. The 

maximum r a t e  c a p a b i l i t y  of t h e  programmer i s  +10 degrees pe r  second. 

minimum non-zero r a t e  i s  0.05 degrees per  second. 

I 

The - 
There is no r o l l  torquing 

capab i l i t y .  Zero p i t c h  o r  yaw r a t e  r e q u i r e s  a programmer s t ep .  

" The sequencing of t h e  programmer is  l i m i t e d  i n  t h e  combinations 

of p i t ch  down, p i t ch  ap and yaw torquing commands. 

program i s  used, it cannot be followed by a d d i t i o n a l  p i t c h  s t e p s  s i n c e  t h e  

pitch-yaw command r e l a y  can be used only one time. 

If a yaw torquing 

When t h i s  r e l a y  is  

switched t h e  p i t ch  torquing rate is automatical ly  se t  a t  zero. If two 

or more pitch-up s t e p s  are used, they  must be s e q u e n t i a l  s i n c e  t h e  r e v e r s e  

torquing  r e l a y  is  l i m i t e d  t o  one a p p l i c a t i o n  and one removal. The 

following combinatioBof sequencing a re  permissible.  

(1) PD then PU 
(2) PD then YR Legend 
(3) PD then YL 
(4) PD then PU then PD PD = p i t c h  down 
(5) PD then YR then YL PU = p i t ch  up 
(6) PD then PU then YR YR = yaw r i g h t  
(7) PD then PU t hen  YL YI, = yaw l e f t  
(8) 
(9) 
(10) PU then PD 
(11) PU then YL then YR 
(12) PU then YL 
(13) PU then YR 

PD then YR then YL then YR 
PD then FU then YL then YR 
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Although t h e  maximum number of unique rates used for  p i t c h  

I and yaw is  ten,  t h e r e  is a capab i l i t y  of I 2  s t e p s  i f  t h e  l a s t  t w o  

rates (9 and 10) are repeated. I f  one yaw r a t e  program is used 

fol lowing t h e  p i t ch  progrem, 9 pitch rates a r e  allowed i f  p i t c h  s t e F  

9 and yaw s t e p  2 are both zero. If non-zero p i t c h  r a t e s  ( 9  and 10) 

are used f o r  yaw r a t e s ,  they w i l l  be a t  s l i g h t l y  changed levels due t o  

t h e  d i f f e rences  i n  s c a l e  f a c t o r s  of t h e  p i t c h  and yaw gyros. 

When a roll-yaw compensation uni t  i s  used, r o l l  to rquing  i s  

app l i ed  f o r  t h e  f i r s t  5 p i t ch  s t eps  and yaw torquing is appl ied  f o r  the 

first 9 p i t ch  s t e p s  and t h e  following r e s t r i c t i o n s  apply. P i t ch  r a t e  6 

s h a l l  not  be i n i t i a t e d  p r i o r  t o  second s t age  i g n i t i o n  and t h e  minimum 

non-zero p i t ch  torquing  r a t e  is  0.08?sec. 

apply  but can be removed by s p e c i a l  wiring. 

The fol lowing r e s t r i c t i o n s  a l s o  

(1) 

of t h e  p i t c h  program. 

A p i t c h  rate command of zero  cannot be i n se r t ed  i n  t h e  middle 
--. . 

It is d e s i r a b l e  t o  use 10 p i t ch  r a t e s  and 
0 

make s t e p  10 zero.  

(2) A preprogranmed yaw torquing maneuver i s  not  permissible.  

(3) 

2.3.2 

Pi t ch  up programs a r e  not  permissible.  

F i r s t  Stage P i t ch  Program Limitat ions - The design of t h e  

flight p r o f i l e  s h a l l  inc lude  t h e  following r e s t r i c t i o n s :  

(1) 

(Wallops I s land  Range Safety LimitRtioi)  . 
(2) 

The e f f e c t i v e  launch angle  s h a l l  no t  exceed 88 degrees  

The f i r s t  p i t c h  s t e p  should not  exceed 3.54 degrees  per  

second t o  prevent c o n t r o l  sur faces  from reaching t h e  l i m i t s  of t h e i r  

au thor i ty .  

af ter  l i f t - o f f )  p lus  0.01 second, o r  0.04 second af ter  l i f t - o f f  

(Reference 8) . 

"his s t e p  can be i n i t i a t e d  a t  timer s t a r t  (0.03 second 
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(3) %e first stage p i tch  program s h a l l  be designed t o  l i m i t  the 

product of dynamic pressiire and angle  of a t t a c k  ( q a  ) t o  1500 
2 

deg- lb / f t  fo r  the first 25 seconds and lo00 deg-lb/f t2  a f t e r  25 

seconds f l i g h t  time. This l i m i t  i s  for  a n  undisturbed t r a j e c t o r y  

and i s  imposed t o  avoid s i g n i f i c a n t  e f f e c t s  on wind r e s t r i c t i o n s .  

(4) No p i t ch  program r a t e  changes w i l l  be made wi th in  5 seconds of 

second s t a g e  ign i t i on .  

2.3.3 Upper Stage P i t c h  Program L i m i t a t i m s  - The f l i g h t  F r o f i l e  

s h a l l  be designed such t h a t  ra te  changes i n  t h e  p i t c h  o r  yaw progrsm do 

not  occur wi th in  5 seconds (before or a f t e r )  second or t h i r d  s t a g e  ign i t i on .  

Programmed p i t c h  or yaw rates during second s t age  coas t  and t h i r d  stage 

boost should be l imited t o  3.5 degrees per  second t o  prevent i n t e r m i t t e n t  

loss of telemetered r a t e  data.  Tnis is not  a r e s t r i c t i o n  but a recommended 

procedure. Another recommended procedure is  l i m i t a t i o n  of programmed p i t c h  

or yaw rates during t h i r d  s t a g e  coast  wi th  "C" coas t  c o n t r o l s  t o  one degree 

per  second or less. 

sequencing presented i n  t h e  following sec t ion .  

The above r a t e s  a r e  used t o  d e f i n e . r e s t r i c t i o n s  on 
1 

2.3.4 Sequence of Efents  Limitat ions - The t i m e  sequencing of 

events  during second and t h i r d  s tage boost and coas t  have l i m i t a t i o n s  

based on c o n t r o l  system s e t t l i n g  time and v a r i a t i o n s  i n  boos te r  motor 

burn times. 

2.2. 

The recommended l i m i t e t i o n s  on s t ag ing  a r e  presented i n  Sec t ion  

The o the r  sequencing l i m i t a t i o n s  a r e  presented on t h e  fol lowing pages. 



i 

\, T ~ S ' T ~  + 3.3 sec 

Predicted second s t age  
burnout 

(a) Separate hea tsh ie ld .  
(b) Act ivate  "C" boost 
controls .  for  dev ia t ions  i n  pre- 
( c )  Third s t age  squib. 

A l l o w  second stage t o  
burnout and account 

d i c t ed  burn times. 

T32TZ + (1.7 + 0.2) (a) " h i r d  s t age  ign i t i on .  
(b)  Separate from second 
s t age  

Allow heatshield t o  c l ea r .  - 

Third s t age  burnout. T4 
T52T4  + 5 sec  Act ivate  "C" coas t  Insures burnout of t h i r d  

cont ro ls  stage so coas t  c o n t r o l s  
are adequate. 

Y Spin motor i gn i t i on .  
Act ivate  f o u r t h  s t a g e  
ign i t i on  delay i n i t i a t o r .  

T6hT5 + 8~ sec  

T7 = T6 + 1.5 sec  

T8 = 9 + 0.5 S e C  

T9 = T6 + 6.35 - + 0.85 sec  

Separation explos ive  bol t  Allow s p i n  motors t o  
ign i t ion .  burnout . 
Payload timer s t a r t .  
Ret ro  command 
Fourth stage ign i t ion .  

Allow 4th stage t o  s e p r a w  0 
Tloh T7 +( 300 t o  850 sec)  

* 

Payload separa t ion  
(Four Stege Vehicle) 

A l l o w  Fw-4S Thrust Decay 
%mer Temperature L i m i t  . 

For o rb i t a l  deadbands when no p i t ch  or yaw program s t e p  occurs  during "C" 
coast c o n t r o l  operat ion.  

For r e e n t r y  deadbands when no p i t ch  or yaw program s t e p  occurs  dur ing  
n I1 C coast c o n t r o l  operat ion.  

If a p i t ch  program s tep g rea t e r  than  one degree per  seccjnd 

but  less than  3.5 degrees per second is made during or a f t e r  t h i r d  s t a g e  boost, 

it shall be completed a t  l e a s t  th ree  seconds p r i o r  t o  a c t i v a t i o n  of "C" coas t  

cont ro ls .  

con t ro l s ,  spin-up ( t ime T6) s h a l l  be delayed by t h e  t i m e  presented i n  Figure 

2.3-1 t o  al low s e t t l i n g  of t r a n s i e n t  a t t i t u d e  errors by t h e  c o n t r o l  system. 

If a p i t c h  ra te  program is  used during opera t ion  of "C" coas t  
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me four th  s t a g e  t imers  have 4 channels. The accuracy of t h e  

timer is  - + 0.55 (Reference 17). 

sepa ra t ion  of t h e  f o u r t h  s t age  from t h e  t h i r d  s t e p  have p ickoffs  i n  

mul t ip l e s  of .1Q seconds. 

t o l e r a n c e  c a r e  must be taken t o  essure  t h a t  separate func t ions  con t ro l l ed  

The timers which a r e  a c t i v a t e d  e t  

If two timers are used each having a - + 0.54 
I 

by t h e  sepa ra t e  timers allow for  t h e  timer inaccuracy. 

The time sequencing fo r  payload sepa ra t ion  should al low a t  least  

270 seconds a f t e r  fou r th  s t a g e  ign i t i on  t o  al low f o r  complete burnout of 

t h e  FW-4S motor. If s h o r t e r  coast  per iods  a r e  used t h e r e  i s  a p o s s i b i l i t y  

of c o l l i s i o n  of t h e  FW-4S motor with t h e  payload subsequent t o  payload 

separa t ion .  The recommended t ime f o r  payload sepa ra t ion  is  300 seconds 

after four th  s t age  separa t ion  from t h e  t h i r d  s tep .  

Tne maximum t i m e  fo r  payload sepa ra t ion  is  850 seconds a f t e r  f o u r t h  

' s t a g e  separa t ion  from t h e  t h i r d  step. Tnis c o n s t r a i n t  i s  imposed by 

t h e  176O F maximum temperature capab i l i t y  of t h e  f o u r t h  s t a g e  t i m e r  l oca t ed  
e 

on the Scout 4th s t age  te lemetry r i n g  (Reference 17). 

If a f i f t h  s t a g e  i s  used, t h e  fol lowing sequence of events  are t o  

be  used: 

TIME - EVENT REASON 

Tl0 = Tg (N x 10 sec )  F i f t h  s t age  separa t  i m  Allow burnout of fou r th  
(N )-4) from four th  s tep.  s t age  motor. 

+ 1 sec  F i f t h  s t age  ign i t i on .  F i f t h  s t age  timer 
l imi t a t ion .  

= T10 

% = Tlo + (N x 10 sec)  

*T13 = Tu + ( N  x 10 sec) 

F i f t h  s t age  despin 

Payload Separat ion 

A l l o w  burnout of f i f t h  

Allow f o r  despin and 
(N '2) s t age  mator. 

( N L - 1 )  'timer l i m i t a t i o n .  

*If f i f t h  s t age  despin is not  used, payload separa t ion  (T13) can be  rep laced  
by despin timer func t ion  ( T u ) .  
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2.4 Coast Time C a p a b i l i t y  

The second stage coast time is  l i m i t e d  by t h e  amount of c o n t r o l  
- 

system f u e l  a v a i l a b l e  and t h i r d  stage is l i m i t e d  by t h e  temperature limits 

of t h e  "C" s ec t ion  c o n t r o l  motors valves. 

2.4.1 Second Stage Coast Time - The second s t a g e  coas t  time is a 
I 

- i  func t ion  of t h e  c o n t r o l  system deadbands ( o r b i t a l  or r een t ry ) ,  t h e  dynamic 

pressure  a t  second stage i g n i t i o n  and t h e  amount of c o n t r o l  f u e l  a v a i k b l e .  

The coast t i m e  l i m i t a t i o n s  a r e  presented i n  Table 2.4-1 and are for  the 

ind ica t ed  va lues  of dynamic pressure a t  second s t a g e  i g n i t i o n  (Reference 9) . 
Cer ta in  thermal  cons t r a in t s  in "B" sec t ion  r e q u i r e  special 

p ro tec t ion  f o r  long second s t age  coast  times, these a r e :  

C o a s t  Time ( s e c l  Limitation Spec ia l  Pro tec t ion  

0-120 seconds none 

Ref l ec t ive  tape requi red  It I t  120 - 300 seconds B sec t ion  

300-400 seconds 

400 sec and over 

"B" sec t  ion 

on Castor nozzle  

Castor  nozzle  shroud 
requi red  

Capacity of 23-002588-2 
i g n i t i o n  destruct .  ba t t e r p  

* Assumes a shorted 2nd stage squib a f t e r  f i r i n g ,  ground tes t  t i m e  and 

margin. 

The above therua l  c o n s t r a i n t s  apply t o  Scout veh ic l e s  using the  

Algol I1 or  Algol I11 first stage motor (Reference 11 & 12). 

2.4.2 Third Stage Coast Time - The t h i r d  stage coas t  time is  restricted 

t o  600 seconds because of temperature l i m i t s  o f  t he  "C" s e c t i o n  Reaction Cont ro l  

System components (References 10 and 11). Control  system f u e l  consumptim is 

not  c r i t i c a l  fo r  t h i r d  s t age  coast .  There i s  adequate c o n t r o l  f u e l  t o  c c a s t  

t h e  t h i r d  stage f x  800 seconds or more depending on payload weight (Reference 9). 
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